
'tJij'UL'tJ\Jl'tJ£HloII1'U(Term Of Reference)
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\J \J

-r'U~'ll'll1rufl~1~111'WLL'U'U~~\Jlij~(MRI) "tJ'U11'11lJ-UijEJfl';h(9).cr LVlfl~1

I!:>. ~-r'U~1~~ij~ Lu'U~~ 1'I'VI1L~~ij.:j\Jl~1~ij1m~~i'1 EJ~~'ULLlJL'VI~n1~Vt1lJ1~fl~~m ~~'WEJ1'U1~" fl1~~I'1~oII~ij~
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'I" ..I... ~ ~ 0
Ll'IlJ1\Jl~~1'U\Jl1lJVlmlJ1V1EJ1f111fl\Jl~m~LL'WVlEJm~VI~1~fl1ti1~rufl'tJ m'VI'Ufl• •

Q'I. ~-rmr 1~L{J'U~i''U~ l'I'tJij'UR1l.u~ 1EJl'Um~~1 Lil'Um~~fli.:l L~~ij~\Jl~1~ij1EJ1~~1EJ~~'ULL~L'VI~n1~Vt1
\J \J

1'Uflm'U~m ~~'WEJ1'U1~"n1'V1'U1'I1I'1EJ~~~ij~vi1m~~I'I~~1 ~LL~1Lfl~~111EJl'U~~EJ~L1~11lJLn'U(9)1!:>0 1'U
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0... ... ~ '1••1.':1 .. ~ 'I' .., ~ ""..1..1 II "" 1"" 1" t .:m~1'I1L'U'Un1'~\JlI'I\Jlollm~LLflLn1'l1 m~\JlI'I\Jl~LVI~fII'WVlLL~~~~'U'Uij'U'lVlLnm'tJij~ L'Wij'VI'W~ijlJ'tJ~1'UVloII'U
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\J •..,,, 1" '1".1 "'.., ..IfllJ~~fI'U::'tJij~ L~~ij~~:: \Jlij~fl1lJ1~fI 'tJ~1'ULI'I~~'UVIn u~:: m~mlJ~1EJ~:: Lij EJI'I~ ru~ n'liru:: LO'W1::VIVl1~• •
h~'WEJ1'U1~" n1'V1'U1'I

cr. ~-r'U~ 1~lJi'ij~~1'In1~-r'U~I'I'tJij'Ul'lXL~~ij~(Jl~1~ij1EJ1::~1EJ~~'ULL~L'VI~n1~vh1~i''Un1'l\Jl~1~flij'U\Jl1lJ
lJ1\Jl~~1'ULI'IEJmlJ1 VIEJ1f111fl\Jlim~ LL'WVI~ ri ij'Um~\Jl~1~-r'UL~~ij~ LI'IEJ'U~';VI~~\J~1~~ij~ LtJ'U~u~::fl1'U~1'U

• \J \J

LL~::~'U~fl'tJij'Uf'111-U~1EJ~Lnfl~'U

b. ~~'U~1~lJi'ij~tJi''UtJl~ LL~::L~lJfllJ'l'lfl'U:: (Upgrade) ~1'U~1~'l (Hardware & Software) "tJij~L~~ij~l~
L'VIlJ1::fllJn'ULVI~1'U1~m'U'tJru::'!'U \Jl~ijl'l~:: EJ::L1~1~vi1~'ll'll1-r'U~1~'U~n1'l L~ij 1~Lnl'ltJ'l:: lEJ'tJt1~~~I'I~ij
."... ..~~'UtJ~m~LL~~Vl1~~1'tJm~

g-J. ~-rtJ~1.:1lJi'mLtJ'U~-rtJ~I'I'tJijtJf'111.u~1EJl'U~~'U'Ufl1tn~ruilll1~ L"Ii'Uf'111~Vt1 f'11J1u~~u11I'1EJ~-r'U~1~~ij~
\J \J \J \J

~1'I~~lJ1m11'1 LL~::"!h~::f'11m::LLfl1~Vt1 f'11J1u~tu11 ~n'Um~1~Vt1~1'Ul1ijm~ LL~::n1~U'l::U1~1'U
\J

1Jijm~ ~1lJ~~f'11fl1ti1~'\itJtn~~'U'l L"Ii'Uf'111V1~~'Wv1D'UL\JlijiLii\Jl'VI~ijf'11'U~m~~'Ull'1~m~Lnl'l~'Ul'Uij'U1~\Jl

~. ~~'U~1~~ij.:l~ fl'VI1'i~~1m Lyj'ij~1L-U'Un1'lli.:l1'UL~~ij.:liJijVl1.:1n1~LL'WVI~ L"li'Ut!ni'.:I~n1~LL 'WVI~~ij
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Ci)Ci).Ci) ~tJ"JEJ.n1'J~'lmO'U(EMERGENCY)c.JG'l~1'Ueleln.n1~1'Ul!>~ i'J 1lJ~

Ci)Ci).l!> ertJ'J~1'U(lPO) (URGENT) c.JG'l~1'Ueleln.n1~1'Usn 1'1.1ertJ'J~'Ueln (OPO) (ROUTINE MRI) c.JG'l~1'U~ ~
nanrn ~1'1.1Irl 1'1.1er~'U~1~Lu'Uer~'Uel~'1lel'U1~ijc.JG'l~1'U\l1nm'S~'S'J\lel1~'J~.n1u1'U~'Jmfl~el~ ~'S'J\l~ ~
el1m~~'J~fl~'ULL1iL'VI~n1vlvh .n1~1'U'S~~~L'JG'l1~~mh'J LLIJi'VI1n~~~m'SLL'VfVm1~LL~~c.JG'lm'S~'S'J\l

1~~m~ LLriLL'ViVier~ G1~m'J\lLL~'J'VI~mL'ViVleJ~G1~~'S'J\l11iIJi'el~m'Sc.JG'leJ"1'1.1~~'U~ 1~G11lJ1'S(1eleln~ ~ ~
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Ci)l!>. ~1LLG'l~L'l'1l.nru"vi li1'll£J1 ~'llJ~~1~~eltJ mclVl1~ m~LL'ViVIeJLLG'l~1~~i'ULtJ~ el~VIn'1lU~ -e)'UL~£J'ln'Un1~~~ ~ ~
~~'l\l1U\l,r £1er~'U~1~1Ji'el~~~'VI1lJ1Lel~~~'VIlJ~LLG'l~~~'U~1~IJi'el~~'Uel~'1lel'Um~~ ~'VI1'V1~el~1LU'Um~\l'U 1~~ ~

, ..I..
.n1'ViCl1£1VllJflJru.n1'Vi
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(Emergency Set) "q~eJeln~L\l'U(Oxygen Set) eleln~L\l'UltJ,jlG'lt1"q~ Suction LLG'l~L'J'1l.nru"1Ji1~~'S'llJ()~

..I 0 iJ"mVl\l1L '1.1

Ci)cr. ~~'U~1~lJi'el~~~1~ijm~fl'l'UfllJflrum'VilJ1~~~1'U'U~m'S, lJ1~~~1'U~~LL'l~~ellJ, lJ1~~~1'U cr G1.,lJ1~~~1'U
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Ci)1rl. mrllLn~~,r&i.n£1 -e)fl~.n£1 .n£1G'I'IlJ'1l1&i~'U~ 1'U'llru~vivi1m)m'l\l~ ~Lu'U-e)'Um1~lJieJ~1~m~ii1 ~'VI~el

V1'r'VieJ~'U'llel~~th ~'VI~elVl~'VieJ~'U'llel~1'S~'Vi~1'U1G'l" ~~'U-;)1~L~ 'U~~'U~ ~'tfel'U'tf~1i~1L~~'VI1 ~'VI~eJ~ ~ ~
~1~'U1'VIlJVI~LLVI'U~~'VIlJ~mru~VI'l'VieJ~'U'lleJ~~1'tfm~'th'I~'VI~eJ~nl'VI1£1~'l'U-;)1~1il~1Ji'el~'ileJlJLL'illJVI~'VieJ~'U~ ~.~~
,r'U1~~1lJ1'I(1t otl~1'U1~~~~ L~lJ 01'V11nVl'l'VieJ~'U~"li1~~'VI~eJ~'l!'VI1£1t!'Uhj~1lJ1'I(1'ilellJ LL'illJt ~eJ~'1'U~.n1'Vi

t otl~1'Ul~~~L~lJ ~'l'U~1~lJi'el~'1l~t i~'UL ;j'U~'l L~'U~1lJ~1fl1LL~~VI'l'ViV~'U,r'U LLG'l~mru~~fl'l1lJ L~£1'VI1v lJiel

VI~'VieJ~'U'lleJ~er~'U']1~1il1nm~Ln~eJmi.n~ -e)fl~.n~.n~G~'SlJ'tf1&i~'U~~~'U~1~L;j'U~~'Uel~'1leJ'UlJieJfl'l1lJ~~'VI1~
" II \.I, \I \I

ti'ULel~Vi'~'VIlJ~

(9)~. ~'l'U-;)1~liltlJi'el~~'U~~'tfel'Ut'Ufld1lJL~£1'VI1£1lJiel~1~m£1~1~ LLG'l~VI~'VieJi1'U'llel~L']1'V1,j1m~~'Vi~1'U1G'l"'VI~el

'lJel~~tJ'l£1-e)'ULn~1il1nelm;L'VI~'VI~ ellil1nm'ItJ~,j'&i ~1'U'llel~~~'U~1~'VI~el'U~'l1~L~lJ~1'U'l'UhJ11fld1lJ ~ £1'VI1£1" ~ ~ ~ ~
ti'Ulilt Ln~1il1nm~lil~ t 1il'VI~eltJ'ItlJ1V1L~'UL~el'VI~ell1in~1lJ

(9)~. LVlflUfl n1~~~'llilel1 £1'l~.n1~1'U~1~m£1~'Jm~~el~~~'llilel1£1'l~~'l ~fl~'ULL1iL'VI~n1vlVJ1 lJi'el~el~.n1£1tlJi'm~

fl'l'U fllJ'llel~~ ~~LL'ViVleJmlJlJ1~ ~~1'U~1'1l1VI£11~£1'l ~~ LL'ViVleJLLG'l~IJi'eJ~~'1.1~eJlJt ~ ~11-;)1~~~'l1il~el'Un1~~... ~
'Vh~1'U'llel~~~'U']1~1~~G'lel~L'lG'l1

l!>o. er~'U~1~~1lJ1'S(11~'U~m~~~'l1il1ulil,r~~'lmfl~el~~~1Iilel1 m~~'l ~fl~'ULWL'VI~n1vlVJ1Vln1'ULLG'l~~G'lel~L'lG'l1~ ~
l!>~ i'l1lJ~ l1iL1'U1'U'VI~~'S1'1lm~

l!>Ci). mruvil1iG11lJ1~(11~'U~n1~1~.n1~t'U Irll!> i'l 1lJ~ ti'ULLIJiL'lG'l1m~'l'Ut'U'lJeJG1~m'llil~~'U-;)1~1il~lJi'el~~~'VI1~
m~t ~'U~m~m'JIil~'l£1 Lfl~el~~~'llilel1£1'J~~'J£1fl~'ULL1iL'VI~n1vlVJ1lJiel~tl'J~1~L~~lili'UVlntJ~~m~ ~~;j'~ ~
t~'I1lJfi.:lmrud.:l~'l'Uvilimlil)el\l'Ufi.:l ~l!> .a-'l1lJ.:Il~ 1~£1~11i~1£1t'Um)'l'U - G1.:1~tJ'l£1ltJ'l'Um'I~~'l1il

m£1'UelnL;j'U'llel.:l~'l'U~1.:1~.:Ii'ULLa~L~£1nLn'U~1'U~m)~)'l\l1il1n~11,]1.:11~Ln'Un11~1lJ~n1'V1'U~t'U"''l!'l!1

l!>l!>. ~ i''U-;)1~1il~IJi'el~fl'J'Uf1lJ~ LLG'lm'S"h~.:Ii'mi1'liellJLL'illJ Lfl~el~1~G11lJ1'S(11i~1'Ul~ ~G'lel~L'JG'l1LLG'l~1Ji'eJ~ij

el~1'VI~~1'Sel~1~LVi~~'VieJ

l!>m. 1'Un'SrulJi'eJ~G1~erth~hJ~'S'JIil'UeJnb~'Vim'U1G'l" eri''U-;)1~lJi'eJ~-r'U~~'1lel'U1'Um~i''U - G1~LLG'l~~LLG'lertJ'J~1~
\I \I \.I \I

1~-r'Ufl'J1lJtJG'leJ~.n~Iil'Un11ertJ'l~Iil~~nG1~na'UlJ1()~'VIel~tJ'J£1'VI~el~el.:l~'S'lIil'llel~~11']1~

. . ~~.{.~............ ...~ ~ ...............~.v: .
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~((. ~f'lJ~1~lJi'eJ~~1b'ihJf11"a~~~~"a:::'lJ'lJf11"ai~L~'lJ.fl1'Vl (Image storing System) 1~tli1'Vltl1t1m1lJ,j1

llJ1!eJtln11 2TB ~~L~eJlJ~eJn'lJ"a:::'lJ'lJf11"aG1~LL,,:::f'lJ.n1'Vl"tm~1"a~'Vltl1'lJ1"" LL":::t ~~eJ11.n1'VlLL,,:::e,m~TlJ

LthJm"alJ~Vl~"tJeJ~1"a~'VltlTU1""
'''vII 1I • .r 'i .. .rdd 'III ) II • ....... '"~et. ~"a'lJ~1~~~\JIeJ~Vl1f11"a'ileJStorage ~~tllJL'lJeJVlVlG11lJ1"aCWtf~1'lJ(usable "a1lJLL"1 5TB G1TVI"a'lJ~~Ln'lJ

..r :; II ~ II dd'..t ..t.n1'VlVl1~m"aLL'VlVltl~~tI Storage uu ~~\JIeJ~Lu'lJLL'lJ'lJEncotsure msu Har Ise L'VltllJ1L'!ltllJLL"~

'Vh~1'lJ~1lJn'lJ"a~'lJ'lJ PACS"tJtl~h~'Vltl1'lJ1"" 1~tl~1~i1tl"a~~Vl5.n1'VlLL"~~~~~~L~tl1n'lJ n'lJ Computer
Server seuu PACS"tJtl~1"a~'Vlu1'lJ1" ., LL":::t ~~m t1'lJm"alJ~Vl~"tJtl~1"a~'Vltl1'lJ1""

~b. ~f'lJ~ 1~~:::lJi'tl~fm.~1~"a"atl1'lJ"a"aru"tJtl~1'!l1~'Vl1~tI Lfl~~flf~ LL":::llJ LtI~Le.JtI-utl~" G11'lJ1Ji'1"tJtl~~tbtI
'" I.. 1I..t 1I..t ... II ..t I '" 1.".~ II... II ..~Irl. f11"aLn'lJfl1'lJ"af11"am1~mmfl"atl~\JI"a1~mmfl"atl~m1~tl1t11~mtlfl"'lJLLlJL'VI"n 1m1 ~"a'lJ~1~~~L"atin

Ln'lJ1'i1'lJ~f11"a~1mr11~1~~mrthti (;) "a1t1t'lJf11"a\JI"a1~LL~"~G11'lJ(Part Examination) 'VI1mrthtl"a1t1
'II 'II 'II

L~tl1 n'lJm1~ LL~1LL'VlVl~/f~~ LL'VlVl~i1fl11lJL~'lJ11fl ru.n1'Vl"tJtl~.n1'Vlf~mlJ1~\JI1lJlJ1\J1"a~1'lJ erf'lJ~1~lJi'tl~• ~ 'II
II

vhf11"a\JI"a1~t811~tlllJ~~1'i1 t <tl~1t1

~~. m"aLG1'lJtl"a1fl1 f11"a\JIi1~~1 mfl~tl~\JIi1~tl1 tI1~~htlfl~'lJ LLlJL'VI~n1~~1 erf'lJ~1~lJi'tl~ LG1'lJtli1fl11'i1'lJ~f11i
'II

\JI1lJ~1i~'Vltl1'lJ1"" n1'V1'lJ~'VI~tl1!tltln11 t 'lJLL~"~G11'lJf11i\JIi1~ ~~i1. ..,
'lR3J'Nm1f111~i't'~\J 1'fJm1

~
(fl1011)

(;) MRI Brain eteto

l!> MRA Brain (;)bet

m MRI Hippocampus l!>et

(( MRV Brain (;)et

et MRI Pituitary gland mo

b MRI Perfusion brain ~

Iri MRI Spectroscopy brain l!>

~ MRI Skull base (and/or cavernous sinus) (;)0

~ MRIWhole spine l!>et

(;)0 MRI Spine: Screening whole spine GTI((O

(;)(;) MRI Spine: Cervical ~(;)O

(;)~ MRI Spine: Thoracic ~et

(;)m MRI Spine: Lumbosacral boo

(;)(( MRI Spine : Theracolumbar junction met

(;)et MRI Spine: Sacral et

(;)b MRI Brachial plexus (;)0

(;)Iri MRI Lumbosacral plexus et

(;)~ MRI CSF flow cr
(;)~ MRITemporomandibular joints et

l!>o MRI Face (including paranasal sinuses) et

~(;) MRIOrbits bo

~~ MRITemporal bone (and/or internal acoustic canal) ((0

.............~~,.~ . . ~.I(. .
('lJ1t1~~1i~'l1 -rfl'lJ~'lJ1")

/}---'
/
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1!>rn MRA Neck (or carotid) <to

1!>~ MRI Neck 1!>0

1!><t MRI (nasopharynx, oropharynx, Larynx, thyroid gLand) (9)0

1!>b MRI Chest and/or mediastinum <t

1!>1ri MRV Chest 1!>

1!>~ MRI Breast (uniLateraL) 1!>

1!>~ MRI Breast (biLateraL) 1!>

rno MRAWhoLe aorta 1!>

rn(9) MRAThoracic aorta 1!>

rn1!> MRAAbdominaL aorta 1!>

rnrn MRI Upper abdomen 1!>~0

rn~ MRV Upper abdomen <t

rn<t MRCP(choLangiopancreaticography) (9)00

rnb MRI Fetus <t

rnlri MRI Lower abdomen (or peLvic cavity) ~o

rn~ MRI Urography (9)0

rn~ MRV Lower abdomen 1!>

~o MRI Spectroscopy Lower abdomen 1!>

~(9) MRA RenaLarteries 1!>

~ MRI Prostate gland (9)0

~rn MRI ShouLder joint (1 side = 1 part) ~<t

~~ MRIArm (1 side = 1 part) (9)0

~<t MRI ELbow joint (1 side = 1 part) <t

~ MRI Forearm (1 side = 1 part) <t

~Iri MRIWrist joint (1 side = 1 part) (9)0

~~ MRI Hand (1 side = 1 part) (9)0

~~ MRA Upper extremity (bb"ll'U 1!>eUl~) 1!>

<to MRV Upper extremity (bb"ll'U 1!>eUl~) 1!>

<t(9) MRA Upper extremity (bb"ll'U (9)eUl~) 1!>

~ MRV Upper extremity (bb"ll'U (9)eUl~) 1!>

<trn MRA Lower extremity ("Ill1!> eUl~) 1!>

<t~ MRV Lower extremity ("Ill 1!>eUl\1) 1!>

<t<t MRA Lower extremity ("Ill (9)eUl~) 1!>

<t:b MRV Lower extremity ("Ill (9)eUl~) 1!>

<tlri MRI Hip joint (1 side = 1 part) 1!><t

<t~ MRIThigh (1 side = 1 part) 1!><t

<t~ MRI Knee joint (1 side = 1 part) (9)~0

bo MRI Leg (1 side = 1 part) (9)0

............. J...ol.V,'............ ..............~~(. ............... /~
.............. 1..........................
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b(;) MRI Ankle joint (1 side = 1 part) l!>ct

bl!> MRI Foot (1 side = 1 part) (;)0

brn MR : Using gadolinium contrast media ~oo

bCS:: MR : Using gadoxetic acid disodium for liver MRI pjct

(~UJ1fJL'VI'l: a1Lo~fJl~'Vln'1fJn1'~1~f'l11~L'VI~1::i'I~t'U{I\J'h::~1cu'tlil{ltf'l'Hn1')

~ ~'U~1.:1~~~il.:J'l1'U'l1~'Vh'l1fl.:J1'U,j1'U1'lJm'lt~'U~m'lLL~~'l1fl.:J1'lJ~'l1~1il ,Htfl"('l~'tIil.:J~,hfl~.:Jij L~'tIv v

'lJ'l~~1~1~ tl1 fl LL~~~'l1fl LL~~'l1um'l~'l1 "ilLL~~~'l1 ums LL~~~ 1t oij~1u Lvlel'tl€lLUn~1'U~m'l~'l1"il"il1 nv

1HVW1'U1~" 1l'1m1'U'l1lJ'l1fl~el~tl1fl ~.:JLL~1'U~(;) 5.:J1'lJG1I'1Vf1fl'tlel.:JL~el'UG1.:JlJel'Ut~~ru~n'l'llJm'l~'l1"il
V •

-SUWG11'1ehuncilJ.:J1'U-S.:l~1V1fJ1"('l.:JVW1'U1~"111flt'U1'U'Vi1m'l"''lJ1'I1l1LL'In'tlel.:JLL~~~L~el'U
• • ul!>~. ~~'U~1.:J9i'el.:JG1,r'UG1H'ULL~~G1.:JLG1~lJ.:J1'U-W{JlJ'U1~rum'ViLL~~'U~m'l'l1lJ\1'.:J.:J1'lJ1'!11m'l"(l'IflG1ell'l~~el.:Jn'UL~lJ1l.:J

V •• •

LL~~1"'fl\1'P1,j'tlel.:l"('l.:J'VifJ1'U1~"

mo. ~~'U~1.:J9i'el.:J~'UflellJt~LL'ViVleJLL'ViVleJ~n~1'I il i4~LL'ViVleJ,rn~.:J~n1'nL'ViVleJLL~~L~1'v"hvM'lJtl'l'tlel.:J
V

1'l.:J'Vim'U1~"Lo1J1~m~1I'1m'l~'l1"ilL~~1ij"il;)fl 1~~~ell'lL1~1"(l'Ifl'Wm~VI'U~elm'l t ~'U~m'l~tJ1fl'tlel.:J~-S'U~1.:J
V V V

rn(;). ~~'U~1.:J9i'el.:J'lJll'U~~1lJ'l~LUuu n~ Lnru';'tIel.:JVl1.:J'l1'!1m'lLL~~'tIel.:l~11~1.:J~iJel~1'U'lJru~d'VI~el"il~iJ;f'Ut 'U

mfl'VI,J1 ~.:Jl1l'li'I'I~el"'qJqJ1~1.:J

c;nl!>. 'VI1n~11~1.:JL~'U11m'l~1L il'lJ.:J1'lJ'tIel.:Jer-S'U~1.:JL'll'lJms t ~'U~m'l 'WL'VIlJ1tG1lJLnl'llJ~1111t~el~.:JLL11'1~ellJ
V V

11liJtJ'lti4V15f11'Vi L~~el.:J~'l1"ilel1EJ1t~1EJ~~'lJLL1lL'VI~n1vh~1LL~t/'VI~el~tJn'lcl L~ellJG1f11'Vi'VI~elhiiJ
'lJ'l~i4V15f11'ViLv;EJ.:J'VielLL~~'Uelnn~11L\J'U'VI,r.:Jt1elt~LLner~'U~1.:JVI'l1'U'W,JelEJn11sno 1'ULL~1er-S'U~1.:JeJ.:J

V V

~t L~EJ'VI~€lLVin LuEJturns LLm'lJ ~11~ 1.:J"il~~1Lil'U rmu elm~ niqJqJ1"(l'Ifl~~'U~1.:J11liJi4V15L~EJn~ el.:J

~1t "tf~1EJ'VI~el~11lJL~EJ'VI1EJ~iJ'VI~elv;.:JiJ~el~11~1.:JVInm ru
V •

....J; ~ 1 !'1 ."... I JI "..." "o.¥ .J oK .,jc;nc;n.mruLlJelG1'lJ~1'IG1qJqJ1LL~t lJ~1'I'l'Um'l~ elG1qJqJ1~'l'U"il1.:J"ilt ~el.:JVl1m'l'leltlel'UL~'l el.:Jelelmn n'Vi'UVI'tIel.:J

"('l.:J'ViEJ1'U1~"mEJt'U'ltEJtL1~1'WLn'U~o 1'U LL~t'Vi1m'lLLm'tl tdellJLL'ijlJG1m'Um~L~EJ'U~elflnel'UG1.:JlJel'U

t ~Vl1.:J"('l.:J'ViEJ1'U1~"t l1m1lJL ~'U'!Iel'U n'lruviijm'l~elL~lJtJ~'U'lJ'l.:JG1m'Uvit ~~ el11Lt1'UVI~'VieJi4'lJ'tIel.:J•
V11.:J'l1'!1m'l

...........b,r.;;~ .
('U1.:J'Vi'l~'tI"(elG1m'Vi.:J,;mqJ~,j)

~••••••••••• J<. ••••••••••••••••••••••••••••
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.,. fl1111A'£Io11n11
LfI~£I.:1MRI "!!il~ digital broadband ~ijI"l1111L-n1l~'U1lJLLllLV!~n111~1n11(9).cr LY1~~1

... tI d ~IIlEI. 1~q 1:::flollfln11L"I1.:11'U
Ltl'ULI"l~eN~~1"iJ~)'rEJ1:::'lJel.:l~1.:1f11EJY1n~1'U~1EJ~'U1lJLLllbV!~n1YlYhn1~.:I~.:I(MRI) ~1lJn'UI"l~'U1Y1EJ(RF), 'U ,

Ql. f'lrufllJtm~11t1
LI"l~el.:l~~T'ilel1'EJ1:::'Vln~1'U'lJel.:l~1.:1f11EJ1~EJtoH~'U1lJLLllLV!~n1YlYh~1lJn'Ul"l~'U1Y1~(RF) ijl"l11lJLL~.:I'lJel.:l

~'U1lJLLllLV!~n111~1n11(9).cr LY1~~1Ltl'ULI"l~el.:lmiLY11"l1'U1~~~'U~21EJtI~:::~Y15.n1'V'1~.:I1~EJ111ijm~~~LLtI~~lJ1
"iJ1ml"l~el~~'U~1lJ1~t;l~~1.:1.n1'V'1LL'U'UcoronaL, sagittal, oblique, LL~:::.n1'V'1~1lJil~(3D) t'U~tJbL'U'U~1~1
~1lJ~~1tJ'HbmlJt 'Un1~m1"iJ~mn b-d'U1tJ~bbmlJri1V!~'Un1~ti~1'U~1'U~:::'U'U'lh:::~1Y11tJ~bLmlJn1'~(Jl'S1"iJ
~lJel.:l1tJ'SLLmlJn1'S(Jl'S1"iJ~1t"iJLL~:::v!~el~L~el~1tJ~LLmlJm~(Jl'S1"iJ'S:::'U'Un~1lJLdelLL~:::m:::~n1tJ'SLLmlJn1'S
(Jl'S1"iJ-del~~el~LL~:::Ldm~eleiel'U,~, Ltl'U~'U~1lJ1'S"tJ-r'UtJ~~(upgrade) LL~:::L~lJL~lJ1tJ'SLLmlJLL~:::~tJmru

~'U' 1m'Uel'U11"l(Jl
Q ... ...cr. "1eJ~:::L£laflbL~:::flru~n~ru:::LQVi1:::flru~n~ru:::, ,

cr.@ ":::'U\JLL2,jLV!~nV!~n(Main Magnet system)
~.(9).(9) Ltl'U~:::'U'ULLllLV!~n"!!il~~1t11~~EJ1~(Superconducting Magnet) 1~EJijI"l11lJL,j'lJ

~'U1lJLLllLVI~n'lJ'U1~111~1n11(9).cr LY1~a1LLa:::ih:::EJ:::1"l11lJEJ11'lJel~LLllLVI~n111umJn11(9)bo "1IlJ.
~.(9).\!) ij":::'U'Ufl1'U~lJL~'ULL"~~'U1lJLuJLVI~n(Shielding) 'l1ilfl Active Shielding 1~~ij'!Jel'UL'!J~'!Jel~

L~'ULL~.:I~'U1lJLLllLVI~n'!J'U1~cr Lf11~el~m~t 'U'\.1el~MRI~n1V1'U~L'Vh,r'UVI~el111Ln'U\!).~ LlJ(Jl'S
~.(9).m ti'S:::'U'UVla'm~'Utii3L~~lJLVla11llLn'Uffi ~(Jl'SLL'U'UfuLLyseaLed VI~elij~(Jl'S1m'S'S:::LVI~

'!Jel~i3L~tllJ0 Liter/h (zero boil off)
~.(9).~ ijI"l11lJ~~1L~lJel'!Jel.:l~'U1lJLLllLVI~n~'!J'U1~FOV 40 cm DSV111lJ1nn110.6 ppm

~.(9).cr Temporal Stability 111lJ1nn110.1 ppm/hour VI~el~n11
~.(9).b ij'S:::'U'UV!~~n1'Sv\'1~1'U~m5'U(Emergency Stop or Magnet Off) ~1lJ1'Sm'li'11tJ

-d1EJLVI~el~\J1tl1~'V'I~ellJf11~Lb~~L~el'U~(Jl1'U~1 tJ~1f'11mVl~el"!l1.:1~~LLaLI"l~el~
'U 'U'U

cr.lEI fl'U111LL2,jLV!~m;)oII~1fl(Gradient System)
~.\!).(9) t'\.11"l11lJLL'S~'!Jel~~'U1lJLuJLVI~nt'U'Vlm:::'U1'U(Maximum Amplitude for each Axis)lllUeltln11

33 mT/m
~.\!).\!) t'\.1~(Jl'S1'!Jel~m'StI~'U1"l11lJLL'S~'!Jel~~'U1lJLuJLVI~m:a~a1~t'U'Vlm:::'U1'U1~~~~~(Maximum SLew

Rate for each axis) 111ueltln11120 T/m/s
~.I!J.bf1 ijbY1l"lilI"l1'Uf11~a~~:::vi''Um1lJ~~''1Jel\lb~E.l~(Acoustic Reduction TechnoLogy) ~1CJsoftware

ComforTone VI~elQuiet Suit 1~CJtiGradient force-balanced technology LLa:::ij Patient

headset
~.\!).~ ijL~~tl~m'V'lt'Um~ti~1'Uri1V1~'Um'S~~1~.n1'V'1(Scanning) mh~~elL~el~~m~tliJI"l11lJ~1lJ1~"

v\'1.:11'U~m~el~1~(Jlael~L1a1(Duty Cycle 100%)

..........~ ..~............ . ~~{. .
('U1~'V'I'S~"1J1el~m'V'l~,;n1ty"iJ'Ii) ('U1tl~~1~"iJ'Ii~(Jl'U:::'U1a)
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..; ...
cr.m "::UUFlftU1'V1~

a::.Q'l.Gl .n1F1~.:IG1qjqj1ru(RF Transmit)
a::.Q'l.Gl.Gl 1jf"l'l1lJft:::bBtJl'l"1le:J.:IG1qjqj1ru~.:I~1'l(Amplitude ResoLution) bjue:JtJn1116 bits
a::.Q'l.<9l.1!l1j~~.:I.:I1tJ(Output Power) bjUe:JtJn1118 kW

a::.Q'l.1!l .n1f"l~UG1qjqj1ru(RF Receive)
a::.Q'l.h<9l L'iJu'S::uu DigitaLbroadband 1j~1tJ'ltJ-de:J.:I~UG1qjqj1rubbuuhl~1nl'l~1tJ'ltJ-de:J.:I~U

G1~ OlanneL independent 'S~u~~ coil1~bLWOlannel independent
a::.Q'l.I!l.1!l ~'lLtl~tJtJGlqjqj1ru analog-to-dlgital converter (ADC) e:J~.n1tJ1tJcoiL Vl1e:Je:J~

1n~nu"1ll'lft'lI'l~UG1qjqj1ruLl'ltJ~U'S1tJft:::bBtJI'lGlqjqj1ru1~32 bits
a::.Q'l.hQ'l 'S::uU~.:IG1qjqj1ru~1ncoiL ltleJ.:I reconstructor btJtJ'S::UUdigital
a::.Q'l.I!l.a:: f"l'J1lJft::bBtJl'lm'S,mntJ~.:I~1'lfieLd of view bjue:JtJn11550 mm bbft::l11minimum

'U •

fieLd of view 1~bjlJ1nn11 5 mm
a::.Q'l.h<t ~1lJ1'Sm~e:Jnf"l'J1lJVltJ1"1le:J.:I~lft'li'u1.:1~l'lbjlJ1nn110.5 mm•

a::.Q'l.Q'l "1ll'lft'JI'l-rUGlqjqj1ru(RF CoiL)
"a::.Q'l.Q'l.Gl "1ll'lft'Jl'ldS T/R system body coil ~1'l~.:Ie:J~mtJ1tJ~LlJ.:Ifil~1tJ1tJ 1 coiL

a::.Q'l.Q'l.1!l "1ll'lft'Jl'l dS HeadSpine CoiL VI~e:JL.yjtJuLYh611V1~um'Sm'J~ Head and Neck
~1tJ1tJ 1 coil

a::.Q'l.Q'l.Q'l "1ll'lft'Jl'ldS Posterior coiL 611V1-rum'SI11'S'J~spine ~1tJ'JtJ 1 coil
a::.Q'l.Q'l.a:: "1ll'lft'Jl'l Upper Anterior CoiL Vi'bVitJUbyh dS TorsoCardiac CoiL G11V1fum'S

m1~ Chest, Liver and Cardiac, Breast ~~e:JlJ~tlmru..ijl'lyh611V1fum'SI11'S'J~
Breast ~1tJ'JtJ 1 coil

a::.Q'l.Q'l.<t "1ll'lft11'lLower Anterior CoiL .yj'LVitJULyhdS TorsoCardiac CoiL G11V1fum'S
111'S'l"ilLower extremity, PeLvis ~1tJ1tJ 1 coil

a::.Q'l.Q'l.b "1ll'lft'Jl'l FLex coiL Vi'LVitJULyh dS MSK M CoiL VI~e:J~n'l'1 G11V1ful11'S'J"ilL-dtJ
ShouLder, Foot, AnkLe Joint LLft:::oUe:J~m*'Jltl~1tJ1tJ 1 coiL

a::.Q'l.Q'l.gJ "1ll'lft'Jl'l FLex coiL Vi'LVitJu,LyhdS MSK S CoiL Vl1e:J~m'1 611WrUIJl'S'l"ilHand
,Wrist Joint LLft::e:J1m::"1ltJ1I'lL~n~1tJ1tJ 1 coiL

cr.cr ,,::uuL~a':)~tha (Patient table)
• lov..r ... ..r ov n: '1 1'" . I"" ~ 1'"a::.a::.Gl ~1lJ1'St;lu'SULfte:JtJLl11tJ.:IL~e:J"ilI'le.Ju'ltJI'l~::mn u'SU~.:I- 1111I'l

'U 'U

"a::.a::.1!l ~1lJ1'St;l-ru'I11V1,rn~tJ'JtJHlbjue:JtJn11 I!loo nLftn-rlJ
'U

a::.a::.Q'l mruLnl'lLVlI11"1ll'loUe:J.:J'Vl1.:11Ylyh1j'S::UU~~1lJ1'St;l'l11~tJ'ltJe:Je:Jn:il1m::uuLf"l~e:J.:Jhi'
• 'U

a::.a::.a:: f"l'J1lJL~'JL9itJ.:Jtl-ru'S::~ulmllue:JtJn11300 mm/sec

a::.a::.<t 1jf"l'J1lJf"lft1I'lLf"l~e:JtJ1tJm'SL~e:JtJL9itJ.:Il~lJ1nn110.8 mm
.1 , ... dcr.~ ~umWLa"3Je:JU"l

a::.<t.Gl 1j Respiratory trigger L~e:J1-tlri1V1-rUpulse sequence ~LtJtJfree breathing "(fUI'lwireLess
a::.<t.1!l VCG (Vector Cardiogram) gating VI~e:J~n11LoW'e:J1i~'llJnufunction m'SIJl'S'l"il'IX'l1"ilLLft::

Vlfte:JI'lL~e:J1'l"1le:J.:I~tJ'Jm~mLft::mVlfl'"(f'W1'lwireLess'U 'U ·Il

a::.<t.Q'l 1j'S::uU'utJVim~tJ.:Jb~e:Jm'S1~~thtJl111111lJI'11i.:J(Auto Voice) b-dtJf11'Si.:l1~~tJ'ltJn~tJ1"il
'U 'U

q cJ oCII I ..

a::.<t.a:: lJ'S::uum'Sbfte:JtJbl11tJ.:I~f31tJvnft1.:J
'U'U

a::.<t.<t 1jL'Vlf"lLtJLftmtJm'Sb~e:JncoiL bLUUeJl11LtJWl

.....::':.t7.~~~~~~1Jm'PLannin~..~~~ ~.t~~i~~~ ..muLti sequen~~~~~~ .



- ~-

cr.D ~::'U'Uflelll~1LlJIi)'ffl1'U'lllm~thIl1'IJ'lIIin (Host Computer)
c=' 4::11 ,. 11.-

c.(.D.(§) LiJ'IJ~~'U'U Intel Multi Core Processor with Window 7 'lII'Sel~-3~~,;)1nb'S-3-31'U~t:.J"lJI

c.(.b.1!l ij'tJ'U1~fl'l111~1 RAM 'W,j'mJn11 32 GB 'lII~el~-3~~,;)1nh-3-31'U~t:.J~lJI

~.b.m ij'tJ'U1~fl1111"1'tJel-3 Hard Disk ~1'V1~'USystem Disk 1~,j'mJn11 200 GB LL"~ Image Disk
1~,j'mJn11 512 GB

c.(.b.c.( a1111'S(lrl1~.f11"""-3'U'U~~lI(111lJlJ1(11~11'U DICOM 1~

~.b.~ ijfl'l1lJa1lJ1'S(l1'Um'S'l.h~lJ'l"m.,.. (reconstruction) 1'U'tJru~~ijm'Sa~1-3m.,.. (scanning) 1~
c.(.b.b ijfl11lJa1lJ1'S(l1'Um'SL~'U.f11.,..1~·bj,j'el~n11 ooo.ooo .f11.,.. LL'U'Uuncompressed 'tJ'U1~

fl11lJ"~L~~~vtt~,j'~wn11 256 x 256

c.(.b.1rl ij,;)fl.f11""LL'U'ULCD 'tJ'U1~1~,jfl~n11 (§)~ if'l ~1'U'l'U1~,j'fl~n11 (§) ';)fl iifl'l1lJ"~L~~~'tJfl~

.f11.,..1~,j'fl~n11 1,280 x 1,024 "1~ LL"~ Key board .,...!fllJ mouse LL'U'UopticaL
~.b.~ iilJ1lJ1'S!1'IJ'tJfl-3 DICOM 3.0 ~~th~nfl'U~1~ DICOM 3.0 Storage (send/receive ~'U'

LL"~~'U.f11""'!lU~ DICOM lJ1L~'U1-n~) DICOMQuery/Retrieve, DICOM print (~~.f11.,..VllJ~
'" ~II '" :'i <II.. "" I .. ~flflnLfl'Sfl-3 printer) b~ LL,,~a1lJ1'Sm'!lfllJ b~-3'V1'SfllJ'S~'U'U'Vla1lJ1~(la-3m.,.. ,;)1n'S~'U'UflfllJ""1LlJIm

'tJfl-3Lfl~fl-3" L-n1~'S~'U'Unetwork 'tJfl~h~""~1'U1"" 1~
\I

cr.vJ ,::'U'Um'fl;1011Il1'W (Reconstruction System)
c.(.Irl.(§) Li~I'U'S~'U'UIntel Multi Core Processor with Window 7 'VI~fl'S:::'U'U~1~~,;)1nb~-31'U~t:.J~lJI

c.(.Irl.1!l ij'tJ'U1~fl'l1lJ~1 RAM 1~,j'fl~n11 32 GB 'VI~fl'S~'U'U~1a~,;)1nh.:l-31'U~t:.J~lJI, \I
__ II ""!It I II .,,r

cr.~ L'Vlfl'IJflfl~1.:11l1'W'VILlJ'lJ1I1fl'!1'IJ elfJ1.:1'IJelfJfloll'IJ
.. .r "" ~II I I ~II I

- lJ""'U11'U MR Pulsed Sequences 'Vla1lJ1~C'lm1';)b~fl'S'U'1na1'U'tJfl-3'S1.:1m~ b~LLn Neurology,
Vascular, Cardiac, Body, MuscuLoskeLetaL,Pediatric
~.~.(§) Neurology Mode

c.(.~.(§).(§) i!ttJ'SLLn'SlJri1'l11i''Um'SlJI'S'l,;)Whole Spine
cr.~.(§).1!l a1lJ1'SC'l'Vhn1'SlJI'S1';)'S~'U'UtJ'S~a1'VlL'li'UBrain, Orbit, Sinus, Neck

.. II oJ II ::~

c.(.~.(§).m lJ'!l~a~1.:1.f11"" temporal bone 'Vla1lJ1'S(la'S1-3.f11.,..m~~n'VI'!l'Ub'U
• \I \I

~.~.(§).c.( a1lJ1'S(l'vhm~lJI'S'l,;) Flow quantitative ri1'V1~'Un1'Sm'l,;)n1'S1 'VI"'tJfl.:lJ11'tJ~'U'VI"'-3

(CSFflow analysis)
c.(.~.(§).~ a1lJ1'Smhn1'SlJI'S1,;)LL'U'U 3D Myelography

c.(.~.(§).b ijL'VlflUfl DWI ri1'V1i''Un1'Sa~1-3fl1'''' brain LL"~ spine
c.(.~.(§).1rl iiL'VlflUfl Susceptibility Weighted Imaging (SWI)~ a1111'SflLLa~.:I magnitude

images LL"~phase imagesL~m~lJ sensitivity1'Un1'S~ intracerebraLhemorrhage
LL"~/'VI~fl caLcification ,

c.(.~.(§).~ a1lJ1'S(l'Vhm'S(1I'S1,;)~1m'VlflUfl Neuro perfusion ~.:Ia1lJ1~(l1"i1'U1ru~h Cerebral
Blood Volume (CBV),Cerebral Blood Flow (CBF),Mean Transit Time (Mm,
TIP L~~ To ~1EJL'VIflUflarterial input function L~~ gamma variate function 1~

c.(.~.(§).~ ijL'VlflUfln1'SlJI'S'l,;)spine ~,,~ metaLlic artifact 'oJ1m~tJmru'Vl1-3n1'SLL""'VleJvl1a1'IJ

~tJ1~~1~~'VI"'.:I L'li'Upedicle screw 'VI~flplate
c.(.~.(§).(§)O ijL'VflilflnTIIJl'rnlLLWOXON TSE LLWtoo rtint L'Vflilfrl(e}:lBrcx:hialA.exus LI&l~ SJ:i"e

.... d..... 0 d
c.(.~.(§) .(§)(§)lJ L'Vlfl'Ufln1'S(1I'S1,;)L""fl"~ La~.:!~.:!,;)1n1'S'Vl1.:11'U'tJfl.:!Lfl'Sfl.:lMRI
c.(.~.(§).(§)1!l iiL'VlflUfl~'li1~"~ motion 1~'Vlm~'U1'U (motion correction)

.............4.v.(........ . ~f................ . ~ .
('U1.:!YI'Sa"tlLflam"".:!';n1f1I,;)'I1) ('U1EJ~1h';)'I1 i'(1I'U~'U'l") ('U1EJa'U'Vl'SC'ln~lJI~)• .~ • \I



- ~-

~.~.t!> Body Mode
~.~.t!>.m ilLVIflilrln1'~IJl'S"l~LLUUDIXON gradient echo ~1'V1~UDynamic Liver Imaging

~"l~nULVIflijfl ParaLLeLImaging LLfl~G11~1'SmLE.lmth.J1l1~~ 'l1ij~ 1~~~ water

image, fat image, in phase uae out phase
~.~.t!>.t!>ij"q~f"i1i.:j 20 DuaLphase L~mLE.lnfat uaewater ~"l~num'S1il~ilE.l Fatty Liver
~.~.t!>.g)m\J'SLLn'S~20 uae 3D ~1'V1~um'SIJl'S"l~hepatobiLiary duct system uae KUB

system (MRCP,MR urography examination)
r,I .01 ..I 'i l: .01.~.~.t!>.~ Lu'SLLm~m'SmT;)m'SLflfl~'UVI'lJ~.:jL~Lflflfl'lJ~.:j'U1 OWl uae DWIBSL~~~ Lesion
'lJ~.:jLiver LLfl~~1m~~'U~ 'VI~~vht~L~'U area Lesion l~i~L~'U~.:j~'U

~.~.t!>.<t1\J'SLLm~m'SIJl'S"l~L\Jl1'U~LLfl~Dynamic contrast enhancement ~~~~l\J'SLLm~

1'Um'S1LI"l'S1~~

~.~.t!>.b ijLVlflilfl~"li"lE.lfl~ motion 1~'Vlm~'U1tJ (motion correction)
~.~.g) Orthopedic Mode

~.~.g).m 1\J'SLLm~~1'V1~Un1'SIJl'S"l~m~~nL"li'U~"l1'V1~'Ii'~jlmn 'Ii'~L'!h 'li'm111m~~n G1~l~n
II'" ~m~~n'lJ~~~ 'U"l uae TMJ.

" .01 ..I II .01
~.~.g).t!>1\J'SLLm~n1'SIJl'S"l~n1'SLflfl~'UVI'lJ~.:jl~Lflflfl'lJ~.:jU1OWl LLfl~DWIBSL~~~ Bone

II

metastasis ~.:j~1.:jn1E.1

~.~.g).g) l\J'SLLm~IJl'S"l~m~~mi~'U
"

~.~.g).~ Dixon Turbo Spin Echo sequence
~.~.g).<t 1thLLn'S~G11'V1~tJn1'Sfl~artifact ~1nn1'St~'Ii'miiE.l~'VI~~ screw MetaLlic Artifact

Reduction
~.~.g).b ilLVIflijl"l~"li"lE.lfl~ motion 1~V1m~'U1tJ (motion correction)•

~.~.~ VascuLar Mode
~.~.~.m G11~1'S'l'VhContrasted MRA l~E.lli Test boLus LLfl~20 BoLusTracking
~.~.~.t!> 'q~f11i.:jn1'SIJl'S"l~'VIfl~~L~~~1'UG1~~.:jLLtJtJ20 LLfl~3D TOF and phase contrast
~.~.~.g) G11~1'S'l'vh MuLti station PeripheraL Contrast enhanced MRA ~-r~~n'Unu

.01 .cO ev'i CUQ

m'SLfl~'U'lJ~.:jLIJlE.l.:j~1JlL'U~1Jl

~.~.~.~ G11~1'S'wi1MuLtistation PeripheraLNon Contrast MRA~-r~~n'UntJn1'S~~'U'lJ~.:j

L~E1.:je)lJll'Um1

~.~.<t Pediatric Mode
~.~.<t.m mthLLm~~1'V1~tJ Pediatric imaging LLfl~L~nt'UfI'S'Sli

~.~.<t.t!>ilLVIflijl"l"1i"lE.lfl~L~E.I.:jl~
~.~.<t.g) ijLVlflilfi motion correction 'l1il~ BLade

~.~\Jn~N\J~zn~u~u~
<t.mLI"l~~.:j~17~.:jl'Wvh(UPS) 'lJ'U1~11l,J~E.ln11120 kVA
<t.t!>'Sm~'ULtJfl'U~'U"1'V1~tJli.:j1'U1l1E.1t'U~~.:jMRI LLtJtJtJ~tJ'S~~tJl~(stretcher - MRI compatibLe)
<t.g)LfI~~.:j5~G11'SiitJ~.:j~ri1'V1~uli.:j1'Ul'U~~.:jMRI

<t.~ LI'1~~.:jL~1~~1Jl1~"'CYCY1ru:g~"1'V1~tJti.:j1'U1l1E.11'U~~.:jMRI
.01 .KJ evil

<t.<tLfI'S~.:j~~m1~'l1'U&'I1'V1'StJ'VI~.:jTechnicaL Room t!>'l1~" .:::.~:::~v.~.~~.~.~(PatientmO~i~:r~~<:... .
('U1.:j~7~'lJl~G1m~.:j';n1CY~'l1) ('U1E.1~~1'S~'l1~1Jl'U~'U"lfl)



- (9)0 -

ct.~ iJBtlmru~B6'f1'j'j~'V!'h!IL..ijTVI,J1~ntJerU';w (Intercom), ~
ct.~ iJBtlmru1,xerU'lE.l"!JBI"l'l1l.l·lbm'V!~m.,~mL..ij.:JL..ij1'V!,JTvtt~. ~
ct.~ iJ~tl mru~~\j~U'lm ~B1l.l"lm~~tJ L~E.l.:J~.:JLn'Un1'V!'U~

... ~ ...... ~
b. n11~fI~{lLLit::~"l1'U'VI~fI~{I

b.(9) er~tJ..ij1.:J~B.:J~~~.:JLI"l~B.:J~'j'l~6'f'U1l.lLL~L'V!~n1Ylvh1~E.l'li1.:Jer'li1'U1fll"!JB.:JtJ~';'Vl"ere.Jfl~~ ~.~ ~
b.l!> er~tJ..ij1.:J~B.:J~~~ .:JLI"l~B\l(;l'j'l~6'f'U1l.lLL~L'V!~n1YlvhLL~~Btlmcltl'j~nBtJ'1I~ t 'Um'jt -tl\l1'U~'U6'f1l.l1'jfl~ .,

t-tl.:J1'Ul~~

o.sner~tJ..ij1.:J~~~B.:J~~~.:Jn1'V!'U~LL'U'lL"!J(;l5 Gauss line t,xi~L~'UL~Bm1l.ltl~B~.nE.l"!JB.:JerU'lE.l~ ~
b.~ ~~tJ..ij1\l~~~B.:J~~~.:J'j~tJURFShielding t,x6'fl.l\!'jclL'V!l.l1~6'fl.lntJ6'ffl1flLL'l~aBl.l

hct er~tJ..ij1.:J~~~B.:J~~~.:J'j::tJtJPipeline ri1'V!~tJt.u.:J1'UntJerU'lW11E.lt'U,xB.:JMRI~ ~
o.o er~tJ..ij1.:J1iJ::91B.:J~~L(;l~m.JOxygen ~1'V!~tJt-tlnwntJeru';WmE.lt'U'~1B.:JMRI~ ~ ~

V'J. n1'V1'UflL1it1fi{ll.lBU{l1'U\l1{1

n1'V!'U~L'l~1m'jt ,x.:J1'ULLa'lL6'f~~.n1E.lt'U mbct 1'U ,j'tJti'~~1n1'U~.:J'U1l.lt 'UGlt1Jt1J1..ij1.:J

~. 'VIamnru,,1 'Un11~1iI1'H\A1AfI L~£ln;;ilLfl'U£l

m'jVi~1'jru11'1~ L~BneUm6'f'UB1~E.lt -tlLnru,h1fOl1

~. 1{1L~'U{lutl1::l.l1ru/1{1L~'Um~;u:5'flfl11

L~'UU1'j.:Jh.:JflE.l1tJ1~tl'j::~1tJ.:JtJtl'j::l.l1ru fl. fdI.l!>ctbcrl~1'U'l'U (9)ct,~l!>(9),l!>~o.oo tJ1'Vl(~u,x1a1'ULLtlflLL6'f'U,
6'fB.:J'V!l1'U'V!~.:J~'U6'fB.:J~BE.lLLtl~~tJtJ1'Vl tl'l'U)

6)0. el9111fhtl;u

(9)0.(9)'V!1n~1'tJ~1.:J1~6'f1l.l1'jflvi1.:J1'Ut,xLL~'JL6'f~~(;l1l.lL'J~1~ n1'V!'U~11'1'UGlqjqj1 ~~tJ..ij1.:J~::~€l.:J'li1'j::

~1tl~tJ t,xLLner11..ij1.:JLiJ'U'j1E.l1'U-e)(;l'j1~€lE.l~::0.(9)0 (fdI'U~~~'V!~.:JfdI'U~)"!J€l.:Jl.l~~1~1.:J(;l1l.lGlfllflI1~ ~. ~ 'U .~.~

(9)0.l!>mruer~tJ~1.:J1tl..ij1.:J'li'J.:J.:J1'ULL~tJ1.:J~'J'U1~E.l~1tJ'Um1l.lt 'U'J'j'jI"l'V!~.:Jer~tJ~1.:J91£l.:J'li1'j::~1tl~tJt ,xLLn~ ~
~11..ij1.:JLiJ'U~1'U'l'UL~'Ut'Ue)(;l'j1~BE.l~::(9)0 (~tJ) "!JB.:J'l.:JL~'U"!JB.:J.:J1'U~..ij1.:J'li'l.:J(;l1l.lGlqjqj1

6)6). L1£l'Ull1Lofl1::

~tJtl'j:: n'UfOlru.nTVier~U~1.:J~B.:J~.:J'li1.:JLeU1l.l1(;l'j'l~6'f€ltJLL~::vi1m'j,j,'5.:J~mml"l~€l.:J'Vln m L~€l'U.. \J ..,

~.:J~£l......J'n,l....~ ..........tl'j::51'Um'jl.lm'j

('U1.:Jfl'j~"!Jl€l6'fmfl.:J~mqj~tJ)

d ~u'~.:J'I1€l ~ m'jl.lm'j

('U1E.l~~1'j~tJ ~(;l'U::'U'J~)

~.:J~€l..........L..~~..........m'jl.lm'j

('U1E.l6'f'U'Vl'jfln~(;l'j). ~


